[Analyses of cocaine rewarding memories by AAV vector-induced introduction of DREADD system].
The development and persistence of drug addiction are associated with the activation and adaptation of the brain reward circuitry, which consists of dopaminergic projection from the ventral tegmental area to the nucleus accumbens (NAc) and the medial prefrontal cortex (mPFC). In cocaine addiction, cocaine-induced activation and neuroplasticity in the brain reward circuitry may contribute to the acquisition and expression of rewarding memory of cocaine, which is critical for the reinstatement of cocaine seeking. However, it remains unclear which neuronal types causally contribute to the retrieval of cocaine-associated rewarding memory. To address this issue, we used DREADD (Designer Receptors Exclusively Activated by Designer Drugs) technology. To selectively suppress mPFC excitatory neurons, we infused an adeno-associated virus (AAV5 or AAV-DJ) vector expressing hM4Di, an inhibitory DREADD, under the control of CaMKII promotor into the mPFC of wildtype mice. To selectively suppress GABAergic neurons, we infused a Cre-dependent AAV (AAV5 or AAV-DJ) vector expressing hM4Di into the mPFC of GAD67-Cre mice or the NAc of vGAT-Cre mice. We found that, in cocaine conditioned place preference paradigm, the activity of mPFC pyramidal and NAc GABAergic neurons is causally related to the retrieval of cocaine-associated memory. The findings suggest that the mPFC-NAc circuit can be a potential therapeutic target for the drug addiction.